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Bronchiolitis obliterans in a patient with HIV 
infection 
F. D~Az, J. COLLAZOS, E. MARTINEZ AND J. MAYO 
Section of Infectious Diseases, Hospital de Galdakao, Vizcaya, Spain 
Bronchiolitis obliterans, with or without organizing pneumonia, represents an uncommon response of 
the lung to several injuries, that results in characteristic histopathologic changes in the small airways. 
The present case report describes a patient with HIV infection who developed bronchiolitis obliterans, 
and reviews the previously reported cases of this condition in HIV-infected patients. 
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Introduction 
Bronchiolitis obliterans (BO), a disease of the 
small airways characterized by intraluminal 
polyps of myxoid connective tissue, is com- 
monly accompanied by organizing pneumonia 
(BOOP) that represents the extension of granu- 
lation tissue plugs, formed by fibroblasts, 
inflammatory cells and connective tissue, into 
alveolar spaces (1,2). This disease is the result of 
many infectious and non-infectious processes, 
and follows a sub-acute clinical course (1). 
Bronchiolitis obliterans has been described in 
patients with human immunodeficiency virus 
(HIV) infection following other infectious dis- 
eases, such as Pneumocystis carinii pneumonia 
(3). To the present authors’ knowledge, only six 
cases of BOOP and none of BO, in the absence 
of any process known to cause this condition, 
have been reported in HIV-infected patients to 
date (4-9). The present case report describes an 
HIV patient with BO in whom the histological 
study failed to show the alveolar invasion char- 
acteristic to BOOP. The previously published 
cases of BOOP in HIV-infected patients are 
reviewed. 
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Case Report 
A 26-year-old intravenous cocaine and heroin 
user was known to be HIV infected 13 months 
previously when oral hairy leukoplakia and 
condyloma acuminatum developed. Eleven 
months before admission, he developed pro- 
ductive cough and exertional dyspnoea. Two 
months before admission, bronchoscopy and 
bronchoalveolar lavage (BAL) were performed. 
Of the 100 ml instilled, 60 ml were recovered 
for analysis, and the cytological study revealed 
68% macrophages, 20% neutrophils and 12% 
lymphocytes. Cultures and stains for bacteria, 
protozoa, viruses, fungi and mycobacteria 
were negative. Dyspnoea and cough progressed 
in the following weeks and the patient was 
admitted. Physical examination was unremark- 
able except for lung auscultation that revealed 
bibasilar crackles. Chest radiograph and com- 
puted tomographic (CT) scan (Plate 1) showed a 
diffuse pattern of reticulonodular markings, 
more prominent in the lower lung lobes 
and perihilar areas. The leukocyte count 
was 3.2 x 10’ 1 - ’ (3200 mm - 3), haemoglobin 
was 115ggl-’ (11.5gl-‘), platelet count was 
348 x 10’ l- ’ (348 000 mm - 3), and erythrocyte 
sedimentation rate was 112 mm h - ‘. The CD4 
cell count was 0.168 x 10gl-’ (168 mmp3, 
17%). With the patient breathing room air, PaO, 
was 62 mmHg, PaCO, was 29 mmHg and pH 
was 7.49. 
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Discussion 
PLATE 1. Computer tomographic scan showing 
diffuse reticulonodular markings in both lungs. 
Another bronchoscopy revealed a normal 
bronchial tree. Bronchoalveolar lavage was per- 
formed with 150 ml of normal saline, of which 
80 ml were recovered. Bronchoalveolar lavage 
fluid analysis revealed 29% macrophages, 67% 
neutrophils and 4% lymphocytes. Stains and 
cultures for opportunistic pathogens were nega- 
tive. Transbronchial biopsy could not be per- 
formed because of technical problems. The 
patient was treated with cefuroxime and then 
with ciprofloxacin without improvement. Open- 
lung biopsy demonstrated pathological changes 
in terminal bronchioles characteristic of BO 
(intraluminal mucoid material with neutrophils 
and eosinophils, perivascular and peribron- 
chiolar fibrosis, and alveolar retraction and 
collapse). Antibiotics were stopped and he was 
treated with prednisone 60 mg day - ‘. Cough 
and dyspnoea improved substantially, although 
the chest radiograph remained unchanged, and 
he was discharged. The steroid doses were 
tapered during the following weeks. His res- 
piratory symptoms remained stable while he 
was receiving 1 O-20 mg day - ’ prednisone, but 
impaired with further decreases in steroid doses. 
Five months later, the patient developed cyto- 
megalovirus retinitis and oesophagitis that 
improved with ganciclovir. He was followed-up 
for 10 months until his death because of wasting 
syndrome. 
Bronchiolitis obliterans represents a stereotyped 
histopathological response of the lung to many 
insults. Its pathogenesis is unknown, but aber- 
rant MHC class II expression might be the 
primary event, resulting from local cytokine pro- 
duction in response to different stimuli. These 
disturbances may lead to auto-antigen pres- 
entation, T-cell activation, and inflammation 
and fibrosis of the small airways (2). Interest- 
ingly, auto-immune phenomena and abnormal 
cytokine production are commonly found in 
HIV-infected individuals in the absence of clini- 
cal auto-immune disease. In addition to HIV 
patients, BOOP has also been reported in other 
immunodeficiencies such as idiopathic CD4 
T-cell depletion (10). Therefore, in HIV-infected 
patients, the immunological phenomena related 
to the HIV-induced immunosuppression, includ- 
ing antibodies against MHC class II molecules, 
might have a role in the pathogenesis of this 
condition. 
There have been isolated reports of BOOP 
apparently related to inhalation of freebase 
cocaine (1,12). However, to the present authors’ 
knowledge, this condition has not been associ- 
ated with the use of intravenous cocaine. 
Accordingly, although the present patient 
was injecting cocaine at the time of development 
of symptoms, this can be considered a very 
unlikely cause of his pulmonary disease. In 
addition, the recurrence of symptoms attribu- 
table to the tapering of steroid doses occurred in 
a period in which the patient was no longer using 
cocaine. 
It has been reported that BAL fluid analysis 
may support the diagnosis of BOOP by demon- 
strating the presence of lymphocyte counts 
higher then 25% (13), although the sensitivity of 
this finding is limited. The present patient had an 
increase in the number of neutrophils 2 months 
before admission, and an absolute predominance 
of these cells in the second BAL study. The cause 
of this increase was unclear. An infection was 
very unlikely because of the long duration of 
symptoms, the lack of response to antibiotics, 
the improvement with steroids, and the failure to 
recover a pathogen from the BAL fluid in two 
occasions. However, increased neutrophil counts 
have been described in patients with BOOP in 
the absence of HIV infection (14). Furthermore, 
BAL neutrophil counts of 20% (5) and 100% (7) 
in the absence of microbiological evidence of 
infection have been reported in two of the three 
HIV-infected patients with BOOP for whom 
these data are available. It is possible that the 
lymphocytopenia associated with advanced HIV 
infection might, at least partially, contribute to a 
relative increase in the BAL neutrophil count in 
these patients. 
Although transbronchial biopsy was diag- 
nostic in one case (9), open-lung biopsy was 
necessary for diagnosis in the remaining HIV 
patients. Interestingly, all reported HIV- 
infected patients with BOOP had a far- 
advanced disease, with the present patient 
having the highest CD4 cell count. Symp- 
toms before admission were similar in all 
patients. Cough, dyspnoea and fever were the 
most common clinical findings. Chest radio- 
graphs in BOOP usually showed bilateral 
patchy infiltrates (14), although two patients 
had unilateral infiltrates (7,8), and the 
present patient had a diffuse reticulonodular 
pattern. Most patients have been treated 
with steroids with improvement of the 
symptoms and radiologic alterations, although 
one patient improved without any treatment 
(5). 
However, as evidenced by the present patient 
and others (7,8), relapses are common when the 
steroid doses are reduced, requiring maintenance 
therapy with this drug. This pattern of response 
is more typical of BOOP than of BO, although 
the histological picture of the present patient 
corresponded to the latter. 
Bronchiolitis obliterans is uncommon in 
HIV-infected individuals. However, this con- 
dition is probably underdiagnosed because of 
the limited use of open-lung biopsies in these 
patients. Some patients with an empirical diag- 
nosis of P. carinii pneumonia because of com- 
patible clinical and radiologic manifestations, 
and response to anti-Pneumocystis drugs and 
steroids might have, in fact, BO. This diagnosis 
should be considered in patients with respirat- 
ory symptoms and abnormal chest radiographs 
in whom a microbiological diagnosis is not 
available. 
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